
IN ‘L’IIE NOIlI1fAI> C.lTlC 
of gene1 ntions, c~i’y itidi- 
Vitlual Iceeivcs his cndr)v;- 
mcnt of grneti~ information 
ill equal porlions (If IINh 
frotn his two parents. I:ach 
portion of IIN:\ is rcptx- 

senied by a set of 23 c1t1.0. 
mosomes, allottrd at l’an- 
dom from the 23 pairs of the 
parent in the form:ttiatt of 
an egg or a sperm. For brt- 
ter or worst, Ihc X)X,\ mes- 
sage is a faiibful copy of 
what was inherent in the 
parcnl, except for the mis- 
haps that WC call gcnetie 
mutalions. 

Marty cnvironmrnlal fat- 

tars are ciIher knc~wn to add 
to our burclf~n from muta- 
tional mishal~s, as in the 
c2bf of r:tclinlion, or bus- 
pectecl of doiti,q so, as in thr 
cast of lllnllp chW~lic:lls. IL is 
imj~orlnnl lltnt Ihc complcsi- 
ties of such insults be c’nre- 
fully ~x2t1~itir~d and more 
wiclclv u~~clc~tootl. and to 
do this dcm;unds an orderly 
classification of a wide 
range of events and their 
c011sequc11c(‘s. 

TIIE l<IKD of cell in 
which a mutatir8n occurs is 
all-imporlnii~. Every ccl1 of 
the body is programctl by a 

a possibility of transmittin:: 
tllcb mutalioti to thr off- 
sprin::. An!1 tht~n it will liiIVC! 
no effect on the person him- 
self. 

Altcriiativcly, tnuta:iotis 
may occur iti body cells, 
w1iic.h can have no effect on 
later generations. Their rf- 
feet on the person is prob- 
lcmatical; l~o~~vcr, their is 
h’l‘fiV(’ concclrn lhot some 
can~c~rlike diseases such as 
leukemia s(cni from muta- 
tions in blood-forming iis- 
sues. In :Kltlilion, fIlC tliscw- 
ganization of an incrcasiti:: 
proportion of body cells by 
mutation is one of the plau- 
siblr thcori(>s of aging. 

The main evidence for 
these concerns is that large 
doses of radiation will iti- 
duce lcukcmias and accclcr- 
ate aging as well as produrc 
mutatjoris in a proportion of 
all esposctl cells. 

Germ-cell mutations are 
what WC commonly think of 
as ficnclic effects. (They 
must be distinzuished from 
direct. effects in the grow- 
ing fetus, such as those of 
thaliclomic1c. The drfortna- 
tions caused by this clrug in- 
volvcd only the limbs, and 
not the germ cells, and will 
not bc transmitted to fur- 
ther generations.) 

Mutations arc quite indis- 
criminntelg scattered over 
different genes and chramo- 
somcs. Up to the present 
time, wc have not encoun- 
tcrcc1 Ll!l4’ ehrmicals or 
agents that can alter one v:i- 
ricty of the 1)N.L and lclavr 
othc,r tnc*~Vtfics intact. It is 
rcason:rbl~~ lo prctlict that 

some virtrscs will be found 
to act in this way, or that vi- 
rus-like ~~~ol~ulc~ will be 
fabricatccl that migi!t cause 
specific nlutntions-pcrllal~s 
even beneficial ones. But we 
do not know this now. 

RIUTATlOKS arc clnssi- 
ficd along sr\xzral lines. The 
function or organ affreted 
may range from color vision 
to thought, from toenail to 
scalp. The severity of efffet ; 
may bc a cosmetic nicct) 
like a white forelock, a mon- 
strosit). ittcnpnblc of st:t,vi!,- 
ing or, most tragic of all, a 
l)hJxidal dcfortnity or mcn- 
tal handicap. The mutation 
may be dominant, immedi- 
aiclv expl cswtl in one gen- 
eration, or recessive, rcshuf- 
fled throu;:h posterity until 
it appears simultancouslg in 
a uniting egg and sperm. 

In recent years, we have 
also bccomr more awarc of 
the signiricnnre of rhromo- 
some mutat ions where a 

whole chromosome or a 
large segment of one is im- 
perfectly transmitted and 
mimics a dominant nluta- 
tion. 

Except for dominant mu- 
tations, we have little direct 
evidence of new occurrences 
of these various events in 
man. We live under a sub- 
stantial burden of a historic 
legacy: the simplest way to 
describe the genetic load is 
to say that a third of fcrti- 
lizcd eggs fail to complete a 
normal life cs~le. Fortu- 
nately, most of ‘these event.5 
are manifest as spontaneous 
ahortions: but all loo much 
misery already spills over 
into the lives of born chil- 
dren and their families. 
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